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ABSTRACT 
A 3x2 factorial experiment was laid down in Completely Randomized Design with three replications to assess 
the effects of watering levels (30, 80 and 140 mL/seedlings) and light intensities (25 and 50 %) on seedling 
vigour of C. albidum.  Watering levels and light intensities significantly (P<0.05) enhanced the seedling 
growth of C. albidum. Widest leaf area (4.16 cm
2
), highest root dry weight (0.14 g), highest leaf dry weight 
(0.24 g) and highest total dry weight (0.52 g) were recorded for seedlings subjected to 80 mL/seedling 
watering level. Seedlings planted under 50 % light intensity gave higher value of leaf area (2.71 cm
2
), root 
dry weight (0.13 g), leaf dry weight (0.25 g), total dry weight (0.53 g) and relative turgidity (74.82 %) 
compared to those subjected to 25 % light intensity.  Highest leaf dry weight (0.30 g), shoot dry weight (0.17 
g) and total dry weight (0.59 g) were recorded in seedlings subjected to 80 mL/seedling watering level and 
exposed to 50 % light intensity. Subjection of C. albidum seedlings to a combination of 80 mL/seedling 
watering level as well as 50 % light intensity enhanced its growth. The study therefore recommends 
subjection of C. albidum seedlings to 80 mL /seedling watering level and 50 % light intensity for mass 
production of its seedlings for agro-forestry systems. 
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INTRODUCTION 
With rapid population growth, forest resources are 
being depleted owing to increasing demand for 
forest products without afforestation (Adelani et al., 
2014a). Indiscriminate deforestation reduces species 
diversity and erodes the genetic base of the tropical 
trees, including those vital for survival of the 
present generation (Adelani et al., 2014b).  One of 
such species is Chrysophyllum albidum. It is one of 
such indigenous and endangered fruit trees.  C. 
albidum is a climax tree species of tropical 
rainforest that belongs to the family Sapotaceae 
(Olaoluwa et al., 2012; Wole, 2013) which has up 
to 800 species and make up almost half of the order 
(Ehiagbonare et al., 2008). The Yoruba name is 
“Osan Agbalumo” (Rahaman, 2012) while in Igbo 
and Hausa languages, it is called “Udara” or 
“Udala” (Wole, 2013) and Agbaluba or Agbaluma 
(Adelani et al., 2017).  
 
Chrysophyllum albidum is among the forest tree 
species which is integrated in the traditional agro-
forestry system (Ureigho and Ekeke, 2010; Laurent 
et al., 2012) that provides Non Timber Forest 
Products (NTFPs) of immense domestic importance 
to rural and urban dwellers in West Africa with 
great export potentials (Nwoboshi, 2000). It is used 
in the preparation of medicine for treatment of 
fibroids and female sterility (Egunyomi et al., 
2005).  Intake of C. albidum fruit helps in 
prevention of mouth gum disease, treatment of 
toothache and sore throat as well as helping people 
to lose weight (Adaobi, 2019).  Adaobi (2019) 
stated that the vitamin C content of milky juice of 
C. albidum fruit helps to protect the body against 
immune system deficiencies, cardiovascular 
disease, prenatal health problems, eye disease, and 
even skin wrinkling.  
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The consumption of C. albidum fruits can lower 
blood cholesterol levels that result in a healthy 
cardiovascular system and also help to improve the 
appetite of pregnant women for food as well as help 
to prevent dehydration and malaria in pregnant 
women (Agustin, 2018).  Agustin (2018) and 
Adaobi (2019) reported that intake of C. albidum 
fruits neutralize free radicals because it contains 
antioxidants. Antioxidants help to prevent the 
damage to the system caused by free radicals. The 
sweet and sour taste of C. albidum fruits acts as a 
natural remedy for common issues such as 
constipation, toothache, sore throat,  indigestion and 
help to prevent the urge of vomiting during 
pregnancy (Agustin, 2018; Adaobi,  2019).  
 
Agustin (2018) stated that the post-birth diagnosed 
for diabetic disease for pregnant women can be 
prevented by consuming C. albidum fruits because 
it contains compounds that are hypo glycemic that 
serves to lower blood sugar levels. Herbal 
practitioners are also known to use the bark of the 
tree to treat yellow fever and malaria, while the 
leaves are useful for treating wounds, stomachache 
and diarrhoea (Adaobi, 2019). Chrysophyllum 
albidum has been noted to be of great medicinal, 
nutritional (Adisa, 2000; Onyekwelu and Stimm, 
2011), economical (Oboh et al., 2009; Onyekwelu 
et al., 2011; Olaoluwa et al., 2012) and industrial 
(Amusa et al., 2003; Olaoluwa et al., 2012; 
Rahaman, 2012) as well as ecological values 
(Aduradola et al., 2005). 
 
In spite of enormous potentials of C. albidum, it has 
been greatly neglected particularly with respect to 
its regeneration (Adelani et al., 2014c, Adelani et 
al., 2016, Adelani et al., 2017; Adelani and 
Muhammed, 2019). There is dearth of quantified 
information on the seedling watering and light 
requirement for propagation of C. albidum.  Adelani 
(2019) stated that of all the factors affecting nutrient 
uptake, growth and development of the plant, water 
is most critical. The success of nutrient up take in 
agro-forestry that leads to growth and development 
does not depend alone on present of nutrient, 
species types, age of the plant, soil rhizosphere, but 
also on soil pH and the availability of water 
(Adelani, 2019).  Water and light intensity are 
essential factors for healthy plant growth. Also, 
Adelani et al. (2014b) stated that one of the major 
concerns in forest nurseries in the tropics is the lack 
of adequate information on light intensity for 
healthy seedling growth of particular tree species. 
Liao et al. (2006) stated that light is one of the most 
important environmental factors affecting plant 
survival, growth, reproduction and distribution.  
Light intensity affects the central processes of 
plants such as physiology, biochemistry and cell 
division (Kong et al., 2016; Wu et al., 2018). In this 
light, investigation was conducted on watering level 
and light intensity required by C. albidum to 
ascertain its watering level and light requirement for 
healthy seedling growth.  
 
MATERIALS AND METHOD 
Description of Experimental Site  
The experimental site was at the forest nursery of 
the Federal University of Agriculture, Abeokuta. It 
is situated along Alabata Road, North-East of 
Abeokuta. It is located within latitudes 7 
o













Federal University of Agriculture, Abeokuta is 
located within the rain forest zone of South Western 
Nigeria (Amujoyegbe et al., 2008). It is next to 
Ogun-Osun River Basin Development Authority 
(OORBDA), along Osiele-Abeokuta road, off 
Abeokuta-Ibadan road. It is in the North Eastern 









E. It lies within the 
humid lowland rain forest region with two 
distinctive seasons. The wet season extends from 
March to October while the dry season extends 
from November to February (Aiboni, 2001). The 
rainfall has a characteristic bimodal distribution 
with peaks in July and September and breaks in 
August. Generally, the rainfall could be heavy and 
erosive sometimes accompanied by lightning and 
thunderstorm at the beginning and end of rainy 
season. 
 
Determination of watering levels and light 
intensities on seedling vigour of Chrysophyllum 
albidum 
A 3x2 factorial experiment was laid down in 
Completely Randomized Design with three 
replications to assess the effects of watering levels 
(30, 80 and 140 mL/seedlings) and light intensities 
(25 and 50 %) on seedling vigour of Chrysophyllum 
albidum.  A-month old C. albidum seedlings were 
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of 20 x 10 x 10 cm
3 
dimensions at a depth of 15 cm.  
Seedlings were established by first given 200 mL of 
water for a week.   A rectangular cage of 2.5 x 1.5 x 
1 m
3 
was constructed and covered with a mosquito 
net of different layers. The cage was partitioned into 
two. The first partitioned was covered with two 
layers of nets, while the second partition was 
covered with four layers of nets. Digital light meter 
was used to take the quantity of light intensity under 
four layers and two layers of nets, respectively. 
Seedlings placed under two layers of nets were 
conditioned to 50 % light intensity; while that of 
four layers of nets was conditioned to 25 % light 
intensity. 
Six seedlings under each watering levels of 30, 80 
and 140 mL/seedlings were exposed to 25 and 50 % 
light intensity. Growth parameters were monitored 
every two weeks for 12 weeks. Growth parameters 
assessed include: Seedling height (using meter 
rule); girth (using venier caliper); the number of 
leaves were counted manually and Leaf area was 
obtained by linear measurement of leaf length and 
leaf width as described by Clifton-Brown and 
Lewandowski (2000). 
 
LA = 0.74xLxW     [1] 
Where: LA = leaf Area 
 
LxW = Product of linear dimension of the length 
and width at the broadest part of the leaf.  
The mean of the growth parameters for period of 
experiment was used for tabulation. Relative 
turgidity was determined by method of Awodola 
(1998). Measurements of Chlorophyll were made 
by direct determinations of the absorbance at 
different wavelengths, using Model 6405 uv/vis 
Spectrophotometer, serial number 1364. The 
concentrations were calculated by adding 20.2 
A645, 8.02 A663 and divided by length of light 
path in cell (usually 1cm), fresh weight in grams 
and 1000.The result was multiplied by the volume 
of chlorophyll solution in mL. A645 and A663 is 
the absorbance at 645 and 663nm.  
 
     
                                                       
Where: 
Con. = Concentration 
VC = volume of chlorophyll in mL 
LLP = Length of light path usually 1 cm 
FW = Fresh weight in grams 
 
The dry weights of the C. albidum seedlings were 
determined, by the use of Mettler Top Loading 
Weighing Balance (Model-Mettler PM 11-K), after 
oven dried at 70 
o




The data collected on watering levels and light 
intensities of C. albidum were subjected to one way 
analysis of variance (ANOVA). Significant means 




Effect of watering levels on seedling vigour of 
C.albidum 
Widest leaf area (4.16 cm
2
)., highest root dry 
weight (0.14 g)., highest leaf dry weight (0.24 g) 
and highest total dry weight (0.52 g) were recorded 
for seedlings subjected to 80 mL/ seedling watering 
level. Shortest height (11.87 cm) and lowest leaf 
area (3.97 cm
2
)., root dry weight (0.09 g)., leaf dry 
weight(0.21 g)., shoot dry weight (0.12 g)., total dry 
weight (0.40 g) and relative turgidity (63.89 %) 
were recorded from seedlings subjected to 30 
mL/seedling watering levels (Table 1). 
 
Effect of light intensities on the seedling vigour 
of C. albidum  
Seedlings planted under 50 % light intensity gave 
higher values of leaf area (2.71 cm
2
), root dry 
weight (0.13 g), leaf dry weight (0.25 g), total dry 
weight (0.53 g) and relative turgidity (74.82 %) 
compared to those subjected to 25 % light intensity.  
Lower number of leaves (2.59), root dry weight 
(0.24 g)., leaf dry weight (0.24 g)., shoot dry weight 
(0.10 g), total dry weight (0.45 g) and relative 
turgidity were recorded from seedlings placed under 
25 % light intensity (Table 2). 
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                  Table 1: Effect of watering levels on seedling vigour of C. albidum 
Parameters 
Watering levels 









































































SE± 0.43 0.43 0.43 
ab Means on the same row having different superscripts are significantly different (P<0.05). 
 
 
Table 2: Effect of light intensities on seedling vigour of C. albidum seedlings 
Parameters 
Light intensities 





















































SE ± 0.35 0.35 
ab means on the same row having different superscripts are significantly different (P<0.05). 
 
 
Interactive effect of watering levels and light 
intensities on seedling vigour of C. albidum 
Tallest plant (12.51 cm) was recorded from seedlings 
administered to 140 mL/seedling watering level and 
subjected to 25 % light intensity.  Highest number of 
leaves (2.75) and  highest root dry weight (1.10 g) 
were recorded in seedlings subjected to 30 mL/ 
seedling watering level and  exposed to 50% light 
intensity. Widest leaf area (4.38 cm
2
)
   
was recorded 
in seedlings watered at 80 ml/seedling and subjected  
 
to 25 % light intensity. Widest girth (1.04 cm) and 
highest chlorophyll content (4.46 Mg/g) were 
recorded in seedlings subjected to 30 mL/seedling 
watering level and exposed to 25 % light intensity.  
Highest leaf dry weight (0.30 g), shoot dry weight 
(0.17 g) and total dry weight (0.59 g) were recorded 
in seedlings subjected to 80 ml/seedling watering 
level and exposed to 50 % light intensity. Highest 
relative turgidity was recorded in seedlings subjected 
to 140 mL/seedling watering level and exposed to 50 
% light intensity.  Irrespective of watering levels, 
seedlings conditioned to 25 % light intensity gave 
lowest growth parameters (Table 3). 
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Table 3: Interactive effect of watering levels and light intensities on seedling vigour of C. albidum 
Parameters 
Watering level levels 
30mL 80mL 140mL 
25 50 25 50 25 50% 




































































































































SE± 0.61 0.61 0.61 0.61 0.61 0.61 
ab Means on the same row having different superscripts are significantly different (P<0.05). 
 
DISCUSSION 
The improvement in growth parameters recorded 
from seedlings subjected to 80 mL/ seedlings was 
connected to an adequate supply of water. Similar 
observation has been recorded by Mukhtar et al. 
(2016a) on Balanites aegyptiaca seedlings. 
Adequate supply of water prevents water logging or 
water stress. In order to avoid water stress or water 
logging, it is important to establish adequate water 
requirements for tree seedlings which will help in 
reducing the cost of planting stock production in 
commercial nurseries. Similar observation has been 
reported by Simon et al. (2011).  Since growth is 
proportional to water supply and its usage. Growth 
and biomass production is directly proportional to 
the supply and use of water (Mukhtar, 2016b). 
Water requirement of any tree depends on the 
botanical characteristics of the plant, its stage of 
growth and weather conditions (Mukhtar, 2016b; 
Olaoye and Oyun, 2019) and must be ascertained.  
 
It could be traced that lowest growth parameters 
recorded for seedlings subjected to 30 mL/seedling 
was as a result of water stress experience. Mukhtar 
et al. (2016a) stated that water stress has a strong 
influence on the physiological functions of tree 
crops which adversely affects the growth and yield 
of tree plants. Water stress is said to affect the 
physiological functions of a tree crop, thereby 
influencing growth and yield (Alves and Setter, 
2000; Hsiao and Xu, 2000; Ky-Dembele et al., 
2010; Simon et al., 2011;  Abdelbasit  et al. 2012; 
Vandoorne  et al., 2012; Sale, 2015).  Gonzales et 
al. (2009) made the similar observation for 
Chenopodium quinoa. This is in agreement with the 
finding of Vandoorne et al. (2012) that water stress 
drastically decreased fresh and  dry root weight, leaf 
number, total leaf area and stomatal conductance in 
Cichorium  intybus (var: sativum).    
 
One of the crucial environmental factors that affect 
plant growth and development is light intensity. The 
light intensity is vital for plant physiological and 
morphological growth. Higher morphological and 
physiological parameters recorded for seedlings 
planted in the 50 % sunlight intensity showed that 
average sunlight intensity enhanced the growth of 
C. albidum seedlings. Similar observation has been 
reported by Onyekwelu et al. (2012), Ologundudu 
et al. (2013) and Nguyen et al. (2019). Seedlings 
planted under higher light intensity in this 
experiment gave highest number of growth 
parameters. It can be deduced that increasing light 
intensity increased the growth parameters of C. 
albidum seedlings during photosynthesis.  
 
Sun-light stimulates the plant growth and 
development; by photosynthesis process, plants use 
sun-light to convert H2O and CO2 into 
carbohydrate, photosynthetic pigments (Chl a, Chl 
b, and Chl a+b) play an important role in changing 
the solar energy to chemical energy (Liang 2000; 
Yuncong et al., 2007).  This is in consonance with 
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photosynthetic rate is one of the main factors for 
plant biomass production (Raza et al., 2018).  
Previously, researchers have found that biomass 
accumulation is directly associated with the 
availability of light intensity (Kiniry et al., 2004) 
and reductions in light decreased the biomass 
production (Maddonni and Otegui, 2004).  
 
The growth of C. albidum seedling was correlated 
to the light intensity since higher light intensity 
gave higher growth parameters. This is consonance 
with the reports of Liao et al. (2006) and 
Zervoudakis et al. (2012). The excellent 
performance in term of growth parameters recorded 
for seedlings planted in higher light intensity in this 
experiment was also due to ability of seedlings to 
adjust to different light regimes by developing 
mechanism of morphological and physiological 
changes at various levels. This inference is in 
consonance with that of Zhang et al. (2003) and Fan 
et al. (2013).   
 
The reduction in growth parameters recorded for 
seedlings subjected to 25 % light intensity could be 
traceable to inadequate light intensity for 
photosynthesis to take place and thereby growth 
was affected. The numerous plant processes impair 
with decreasing light intensity which bring dramatic 
developmental and physiological changes, leading 
to a rapid decrease of these processes (Yang et al., 
2015; Wu et al., 2016).  Yang et al. (2018a) stated 
that shading conditions could affect carbon balance 
of plant because the carbohydrate (sugars) demand 
increases under low light intensity while its 
production decreases: rates of physiological 
processes rise while the photosynthetic yield 
reduces.  Plant growth as dry matter production is 
largely dependent on current photosynthesis and, 
therefore, one of the main important changes by 
shade stress in plant growth is ascribed to its huge 
reduction of net photosynthesis (Yang et al., 
2018b).  
 
Reductions in photosynthesis could occur thanks to 
two main principle mechanisms (Yang et al., 2017): 
(i) decrease CO2 diffusion into leaves, since the 
decrease internal and stomatal conductance (gi and 
gs, respectively), and (ii) metabolic potential 
inhibition for photosynthesis by inhibiting the leaf 
growth and enlargement by controlling the cell 
proliferation (Wu et al., 2017; Wu et al., 2018).  
However, the higher chlorophyll content and height 
were recorded for C. albidum seedlings under 25 % 
light intensity.  Similar observations have been 
made by Li et al. (2014) and Ipor et al. (2017) 
respectively. 
 
Subjecting the C. albidum seedlings to 80 
mL/seedling watering level and exposing it to 50 % 
light intensity enhanced its growth. It can be 
concluded that there was appropriate compatibility 
of watering regime and light intensity which 
enhanced the performance of seedlings. Since water 
and light intensity are considered to be main 
environmental factors limiting plant growth and 
photosynthetic capacity. Low number of growth 
parameters recorded for seedlings subjected to 140 
mL and exposed to 50 % intensity could be 
attributed to the effect of excess water that resulted 
to low dissolved oxygen availability which affected 
the photosynthetic capacity, nutrient uptake as well 
as growth  of C. albidum seedlings. This 
observation is in line with the reports of Sakio 
(2005);  Xiao et al. (2007), Predick et al. (2009); 
Huber et al. (2014);  Gbadamosi (2014),Wang et al. 
(2016) and Olaoye and Oyun (2019). 
 
CONCLUSION 
Investigation conducted into watering levels and 
light intensities of C. albidum revealed that 
seedlings subjected to 80 mL/seedling watering 
level and exposed to 50 % light intensity gave 
higher morphological and physiological parameters. 
Subjecting the C. albidum seedlings to 80 
mL/seedling watering level and exposing it to 50 % 
light intensity enhanced its growth. 
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